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1.0 SITE BACKGROUND

The Bayonne Barrel and Drum Site is a former drum reconditioning facility occupying
approximately 15 acres off Raymond Boulevard in the Ironbound section of Newark, New Jersey
(See Attachment A). The facility operated as an unlicensed treatment, storage and disposal
(TSD) facility from the early 1940's until the early 1980's when the company filed for bankruptcy.
The site is bordered to the North and West by Routes 1 and 9, to the East by the New Jersey
Tumnpike and the South by the Newark Multiplex Cinema.

At the time the facility was operating, drum cleaning operations involved both closed-head and
open-head drums. In closed head drum cleaning, chains and caustic solution were used to wash
out previous material in the drums. The spent solution drained through an oil-water separator
into a 5,000-gallon underground holding/settling tank and was then pumped into a 60,000-gallon
aboveground holding/settling tank. The liquid was decanted to the sewer under a permit from the
Passaic Valley Sewage Commission. Open-head drums were placed on a conveyer and moved
through the furnace/incinerator, which burned materials inside the drums. Residue materials were
collected in two subsurface holding/settling tanks adjacent to the incinerator.

The operation produced a large amount of spent cleaning solutions, furnace ash and sludges.
Approximately 40,000 pounds of incinerator ash and sludge were reportedly generated monthly.
The storage of these wastes, as well as the storage of drums awaiting reconditioning, are believed
to have been the chief source of site contamination.

2.0 DATA USE OBJECTIVES

The objective of this sampling event is to determine if significant groundwater contamination
exists at the site. The samples will be collected by U.S. EPA and START and submitted to a
private laboratory for analysis. The analytical data will be used to: ;

L Establish the presence and concentration of groundwater contaminants;

I Determine whether these materials pose a threat to human health and/or the
environment; :

III.  Determine groundwater flow direction and tidal influence;
IV.  Establish data necessary for classifying the site as a Classification Exemption
Area (CEA) with the New Jersey Department of Environmental Protection .
3.0 QUALITY ASSURANCE OBJECTIVES

The EPA On-Scene Coordinator (OSC) has specified a Level 2 QA objective (QA-2). Details
of this QA level are provided in Section 6.0,




As identified in Section 2.0, the objective of this propoiSal/event applies to the following
parameters:

TABLE1
QUALITY ASSURANCE OBJECTIVES

TCL Volatiles, Extractables Aqueous  Establish the presence and QA-2
Pesticides, PCBs concentration of groundwater
TAL Metals contaminants

A Field Sampling Summary follows in Table 2. Section 4.2 (Sampling Design) provides
information on analyses to be performed on the individual water samples.

TABLE 2
ANALYTICAL PARAMETERS FOR QA/QC S

TAL Metals | Aqueous | 1X1L- | HNO,to . | 180 12 one one | one/day | none
. Poly ph<2, 4°C Days
(Hg-28
_ _| day9 N
TCL Aqueous 3X HCL to ph<2, | 14 Days 12 one one one/day one/
Volatiles 40mL 4°C shipment
) Vials ‘ . . .. - - . P
TCL Aqueous | 4X1L 4°C 14 Days 12 one one | one/day | -none
Extractibles Amber
" (Inclundes
Pesticides
& PCBs)
» TABLE 3
QA/QC ANALYSIS AND OBJECTIVES
QA Matrix Intended Use of Data Analytical Method QA/QC QA
Parameters Reference Quantitation Objective
Limits
TAL Aqueous Establish the presence and ~ CLPSOW As Per Method QA-2
Metals concentrations of contaminants | ILMO 4.0(or most
recent method)
TCL Adqueous Establish the presence and CLP SOW As Per Method QA-2
Orgaiiics , coficentrations of contamiinants | OLMO 3.2(or most
‘ recent method)
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4,0 APPROACH AND SAMPLING METHODOLOGIES

4.1  Sampling Equipment

Groundwater samples will be collected using stainless steel Grundfos Redi-flo 2 submersible
pumps with Teflon* lined disposable polyethylene tubing for up to 12 wells which are located
throughout the Bayonne Barrel and Drum Site. The sampling procedure is specified i in Section
4.2 and in Attachment B (Groundwater Well Sampling SOP # 2007) and Attachment C (Low-
Stress Purging and Sampling SOP). All sampling equipment and materials will be
decontaminated according to the Sampling Equipment Decontamination SOP # 2006
(Attachment E).

4.2  Sampling Design
4.2.1 Monitoring Well Repair / Replacement

Two of the monitoring wells located on site are too damaged for sampling and require repair -
and/or replacement. The monitoring wells are identified as 29W and BBD-C4. START, ina
formal Request For Proposal (RFP) will subcontract out the drilling operations for the repair
of the two wells.

4.2.2 Monitoring Well Surveying

Review of the historic literature and recent visits to the site have shown that the monitoring
wells have not been surveyed. Since the site slopes topographically and water level data is
being collected, it is important that the twelve wells be surveyed prior to sampling,

4.2.3 Monitoring Well Redevelopment

None of the wells at the Bayonne Barrel and Drum Site have been sampled in the last 10
years, therefore it is anticipated that re-development of these wells will be necessary. The
well development procedures are specified in Attachment D (Well Development SOP # 2156).

A maximum of 12 groundwater wells will require re-development. Attachment G represents
the summary of groundwater elevation, screen/riser type and well screen elevations. The well
locations are identified in Attachment A.

The following procedure will be used for groundwater well development:
1. Wear appropriate Personal Protective Equipment (PPE) as outlined in the site specific
Health and Safety Plan. In addition, developers will use new samplmg gloves at each

individual well prior to development.

2. Record pertinent information in the field logbook (see Section 4.3.1)




10.

11.

12.

Unlock well cap and open the monitoring well.

Monitor volatile organic vapor levels at the top of casing and in the breathing zone
with a photoionization device (HNu or Microtip) or flame ionization detector (OVA)
and record results in the field logbook.

Measure the static water level in the well with an electronic water level indicator as
well as the total depth of the monitoring well from the same datum point. The water
level indicator will be rinsed with deionized water between individual wells to prevent
cross-contamination.

Measure the initial pH, temperature and specific conductivity of the water and record
in the field logbook.

Develop the well following the overpumping method using a trash pump until the
water is clear and appears to be free of sediment. Overpumping involves pumping at
a rate rapid enough to draw the water level in the well as low as possible, and allowing
it to recharge. Note the initial color, clarity and odor of the water.

All of the water produced by monitoring well development and equipment
decontamination will be disposed of on site in a manner that will not allow for runoff
from the site.

Measure the final pH, temperature and specific conductivity of the water and record
in the field logbook. Note the final color, clarity and odor of the water. Record the
final static water level.

Record the fo,l.l.owing data in the field logbook:

‘Well designation (location ID)

‘Date(s) of well installation

‘Date(s) and time of well development

-Static water level before and after

-Quantity of water removed and time of removal
“Type and size/capacity of pump and/or bailer used
‘Description of well development techniques used

" Decontaminate equipment,

Re-lock well cap.




4.2.4 Groundwater Sampling

A maximum of 12 aqueous samples will be collected and analyzed for TCL Volatiles and
TAL metals. Attachment G represents the well construction details for six of the wells to be
sampled (Information on the other wells is not available). The well location plan is located in |
Attachment A. Sampling procedures may be initiated only after the wells have been properly

redeveloped. The OSC has specified that the there must be at least a one week waiting period

between monitoring well redevelopment and sampling. The Low-Stress Purging and Sampling

SOP (EPA) and the Groundwater Well Sampling SOP (EPA/ERT #2007) are included as

attachments to this sampling plan.

The following procedure will be used for groundwater well sampling:

1. Wear appropriate Personal Protective Equipment (PPE) as outlined in the site specific
Health and Safety Plan. In addition, samplers will use new sampling gloves at each
individual well prior to sampling.

2. Visually examine the exterior of the monitoring well prior to sampling. -

3. . Unlock well cap.

4. Monitor volatile organic vapor levels at the well head with a photoionization device
(HNu or Microtip) or a flame ionization detector (OVA) and record results in logbook.

5. Measure the static water level in the well with an electronic water level indicator. The
water level indicator will be rinsed with deionized water between individual wells to
prevent cross-contamination.

6. Calculate the volume of water in the well (V) as follows:
V = nr’h (cf)
Where:
n =314

r = radius of monitoring well (feet)
h = height of water column (feet)
cf = 7.48 conversion factor (gal/ft’)
For a 2-inch diameter well, the volume in gallons is equal to:
Well volume = 0.163 X height of water column (feet)

For a 4-inch diameter well, the volume in gallons is equal to:

Well volume = 0.6528 X height of water column (feet)




10.

11.

12.

13.
14.

15.

Lower the intake line through the well to just above screen depth ensuring that all
stagnant water in the well has been purged. Measure the new water level.

Purge the well with a stainless steel submersible pump (starting rate between 200 and
500 ml/min.) equipped with a check valve to avoid backflush and Teflon® lined
polyethylene tubing dedicated to each well. The well purging should continue until the
indicator parameters have stabilized for three successive readings. Indicator
parameters to be measured include pH, temperature, dissolved oxygen, turbidity and
oxidation reduction potential. Indicator parameter measurements and water levels
should be checked every 5-10 minutes. Water level drawdown should not exceed

0.3 feet.

Place polyethylene sheeting around well casmg as apphcahle to prevent contamination
of sampling equipment.

Obtain the sample at the outlet of the pumps at the same flow rate at which
stabilization occurred except for the collection of VOAs. Sampling flow rate for VOAs
will be at about 100 ml/min.

The preservation procedure shall be:

a) VOAs - In a separate 40 ml glass vial determine the amount of 1:1 HC1
preservative required to adjust the pH of the sample to less than 2. Add this
volume to the empty 40 ml vials prior to sampling. Fill each container with
sample to just overflowing so that no air bubbles are entrapped inside. If
effervescence occurs submit without preservative and note on the respective
Traffic Report.

b) Other parameters - Fill each container and presei've immediately as specified in
Table 2. To test for pH, pour a minimum portion of sample onto broad range
pH paper to verify that the appropriate pH level has been obtained.

Place analytical samples in Ziplock bags and then in coolers and chill to 4°C. Samples
will be shipped to the appropriate laboratory within 48 hours.

Decontaminate equipment.
Re-lock well cap.

Fill out field notebook, sample log sheet, labels, custody seals and Chain of Custody
forms.




4.2.5 STATIC WATER LEVEL READINGS

The location of the site is such that its proximity to the Passaic River and Raritan Bay likely
influences the static water levels of the monitoring wells (tidal influence). Therefore, static
water level recorders operating over a 24 hour duration will be necessary. This should be
accomplished immediately after the monitoring wells have been sampled.

This sampling design is based on information currently available and may be modified on site
in light of other acquired information or at the discretion of the OSC. All deviations from the
Sampling Plan will be noted in the Sampling Trip Report.

4.2.6 Equipment Decontamination

Equipment decontamination procedures are outlined in EPA/ERT SOP#2006 (Attachment E).
Gross contamination of equipment requires physical decontamination by the use of brushes,
soap/Alconox and water. This is followed by a:

-Tap water rinse

-Distilled water rinse

-10% nitric acid rinse

-Distilled water rinse

-Hexane rinse

-Air dry

-Wrap or cover exposed ends of the sampling equipment with aluminum foil (shiny
side out) until next use, transport or handling.

One rinsate blank sample will be collected per sampling date if non-dedicated equipment is

used. Only certified distilled, deionized blank water will be used in the collection of the
rinsate blanks. '

4.3 Standard Operating Procedures (SOPS)
4.3.1 Sample Documentation

The sample documents will be completed legibly, in ink. Any corrections or revisions will be
made by lining through the incorrect entry and by initialing the error.




EIELD LOGBOOK

The field logbook is essentially a descriptive notebook detailing site activities and observations
so that an accurate account of field procedures can be reconstructed in the writer's absence.
All entries will be dated and signed by the individuals making the entries, and should include
(at a minimum) the following: ' '

Site name and project number.

Name(s) of personnel on site.

Dates and times of all entries (military time preferred).
Descriptions of all site activities, site entry and exit times.
Noteworthy events and discussions.

Weather conditions.

Site observations.

Sample and sample location identification and description”.
Subcontractor information and names of on-site personnel.
Date and time of sample collections, along with chain of custody
information.

11.  Record of photographs.

12.  Site sketches.

WO R WD
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* A Well purging form (Attachment F) will be used to document the
sample location and other information.

SAMPLE LABELS
Sample labels will clearly identify the particular sample, and should include the following:

Site/project number.

Sample identification number.

Sample collection date and time.
Designation of sample (grab or composite).
Sample preservation.

Analytical parameters.

Name of sampler.

Nounbhbwpn e

Sample labels will be written in indelible ink and securely affixed to the sample container. . |

CHAIN OF CUSTODY RECORD

A chain of custody record will be maintained from the time the sample is taken to its final
deposition. Every transfer of custody must be noted and signed for, and a copy of this record



kept by each individual who has signed. When samples (or groups of samples) are not under
direct control of the individual responsible for them, they must be stored in a locked container
sealed with a custody seal. Specific information regarding custody of the samples projected to
be collected on the weekend will be noted in the field logbook.

A separate chain of custody form must accompany each cooler for each daily shipment. The
chain of custody form must address all samples in that cooler, but not address samples in any
other cooler. This practice maintains the chain of custody for all samples in case of mis-
shipment.

The chain of custody record should include (at minimum) the following:

1. Sample identification number.

2. Sample information.

3. Sample location.

4. Sample date.

5.  Name(s) and signature(s) of sampler(s).

6. Signature(s) of any individual(s) with control over samples.

Custody seals demonstrate that a sample container has not been tampered with, or opened.
The individual in possession of the sample(s) will sign and date the seal, affixing it in such a
manner that the container cannot be opened without breaking the seal. The name of this
individual, along with a description of the sample packaging, will be noted in the field
logbook.

4.3.2 Sampling SOPs

Groundwater sampling activities will be conducted as specified in Section 4.2 and follow the
guidelines outlined in EPA/ERT Groundwater Well Sampling SOP #2007 (Attachment B), the
EPA Low-Stress Purging and Sampling SOP (Attachment C) and the Sampling Equipment
Decontamination SOP #2006 (Attachment E).

4.3.3 Sample Handling and Shipment

Each of the sample bottles will be sealed and labeled according to the following protocol.
Caps will be secured with custody seals. Bottle labels will contain all required information
including site/project code and sample number, time and date of collection, analyses
requested, and preservative used. Sealed bottles will be placed in large metal or plastic
coolers, and padded with an absorbent material such as vermiculite. All packaging will
conform to IATA Transportation regulations for overnight carriers.




All sample documents will be sealed in a plastic bag and affixed to the underside of each
cooler lid. The lid will be sealed and affixed on at least two s1des with custody seals so that -
. any sign of tampenng is easily visible.

4.4  Analytical Methods

Analytical methods to be utilized in the analyses of samples collected during this sampling
event are detailed in Table 3.

4.5  Schedule of Activities

Proposed Start Date Activity End Date

3 November 1998 Well Repair / Survey 10 November 1998
TBD Well Re-development

TBD Well Sampling

All used PPE and disposable sampling supplies will be bagged by START and secured on site
for disposal during the removal.

5.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The EPA OSC, Akhil Verma, will provide overall direction to the Region IT START members
concerning project samping needs, objectives and schedule.

The Region II START PM, John Brennan, is the primary point of contact with the OSC. The
PM is responsible for the development and completion of the Sampling QA/QC Plan, project
team organization and supervision of all project tasks, incuding reporting and deliverables. The
site QC coordinator will be responsible for ensuring field adherence to the Sampling QA/QC Plan
and recording of any deviations. The START Analytical Services Coordinator, Smita Sumbaly,
will be the primary project team site contact with the subcontracted laboratory, if necessary.

START will arrange for the laboratory analyses. START personnel will transfer custody of the

groundwater samples for shipment to the appropriate laboratory. The raw analytical data from
the laboratory will be provided to the START Analytical Services Group for data validation.

¢




The following sampling personnel will work on this project:

Personnel }
John F. Brennan PM/QA/QC
TBD Sampling

The OSC has requested three week written analytlcal turnaround time. The followmg
laboratories will provide the following analyses:

TBD | Groundwater TAL / TCL

6.0 QUALITY ASSURANCE AND QUALITY CONTROL REQUIREMENTS

The U.S. EPA OSC has specified the Quality Assurance level of 2 (QA-2) for this sampling and
testing event. The following requirements apply to the respective QA Objectives and parameters
identified in Section 3.0. The QA Protocols for a Level 2 QA objectlve sampling event are
applicable to all sample matrices and mclude '

1. Sample documentation in the form of field log books, the appropriate field data sheets and
chain of custody records (chain of custody records are optional for field screening
locations).. :

2. Calibration of all monitoring and/or field portable analytical equlpment prior to collection
~ and analyses of samples with results and/or performance check procedures/methods’
summarized and documented in field, personal and/or instrument log notebook.

3. Field or laboratory determined method detection limits (MDLs) will be recorded along
with corresponding analytical sample, where appropriate.

4, Analytical holding times as determined from the time of sample collection through
analysis. These will be documented in the field logbook or by the laboratory in the final

deliverable package.
5. Initial and continuous instrument calibration data.
6. QC blank results (rinsate, trip, method, preparation, instrument, etc.), as applicable.

7. Collection and analyses of blind field duplicate and MS/MSD QC samples to provide a
quantitative measure of the analytical precison and accuracy, as applicable.




8. Use of the following QC procedure for QC analyses and data validation:

- (Choose one):

-

A. Screened Data - Confirm the identification of analytes via an EPA-approved method
different from the screening method (field or 1ab) on at least 10% of the preliminary
screened samples collected; provide documentation such as gas chromatograms, mass
spectra, etc.

7.0 DELIVERABLES

to keep ‘him informed of the technical and ﬁnancnal progress of the pro;ect The commumcatlon
will commence with the issuance of the work assignment and project scoping meeting. Activities
under this project will be reported in status and trip reports and other deliverables (e.g., analytical
reports) described herein. Activities will also be summarized in appropriate format for inclusion
in monthly and annual reports.

The following deliverables will be provided under this project:
TRIP REPORT

A trip report will be prepared to provide deviations from the sampling plan and a detailed
summary of sample assignments and difficulties encountered during the sampling event. The trip
report will be prepared within one week of the last day of each sampling event. Informatlon will
be provided on time of major events, dates, and personnel on site (including aﬂihatxons)

.MAPS / FIGURES

Maps depicting site layout, contaminant source areas, and sample locations will be included in the
trip report, as appropriate.

ANALYTICAL EPQR{L

An analytical report will be prepared for samples analyzed under this plan. Information regardmg
the analytical methods or procedures employed, sample results, QA/QC results, chain of custody
documentation, laboratory correspondence and raw data will be provided within this deliverable.

DATA REVIEW

A review of the data generated under this plan will be undertaken. The assessment of data
acceptability or useability will be provided separately, or as part of the analytical report.




8.0 DATA VALIDATION

Data generated under this QA/QC Sampling Plan will be evaluated accordingly with appropriate
criteria contained in the Removal Program Data Validation Procedures which accompany
OSWER Directive #9360.4-1 and in accordance with U.S. EPA region II guidelines.

Laboratory analytical results will be assessed by the data reviewer for compliance with requ1red
precision, accuracy, completeness, representativeness, and sensmwty

9.0 SYSTEM AUDIT

The Field QA/QC Officer will observe the sampling operations and review the subsequent
analytical results to ensure that the QA/QC project plan has been followed.

10.0 CORRECTIVE ACTIONS

All provisions will be taken in the field and laboratory to ensure that any problems that may

develop will be dealt with as quickly as possible to ensure the continuity of the sampling program.
Any deviations from this sampling plan will be noted in the final report.




ATTACHMENT A

SITE & WELL LOCATION PLANS
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ATTACHMENT B

GROUNDWATER WELL SAMPLING
EPA/ERT SOP #2007



2.0 GROUNDWATER WELL SAMPLING: SOP #2007

21  SCOPE AND APPLICATION the cap, if requireq, Attach a sample identification
- B " label, Complete a field data sheet, a3 chain of
The objective of this Standarg Operating Procedure custody form and recorq all pertinent data in the
(SOP) is to provide genera] reference information site logbook, _
on sampling of undwater wells, s guideline i : ] ,
‘ prima'riio ,cin.ccf:éd with the collection of wage, Samples shall be appropriately p’rcscrwfi, la.belled,
- Samples from the Saturated zone of the subsurface, logged, and placed in 2 ccolf:r to be maintained a¢
‘Every effort must pe made to ensure. thy the 4C.  Samples mys; be shipped well b¢f°r? the
Sample is representative of the particular zone of - holding time j5 oyer and ideally 350‘11‘? be ShIPPe.d
water being sampled.  Thege procedures are within 24 hoyrg of sample °°n°¢t1°n: It is
designed to be yseq in conjunction wirh analyses for . imperative thyy these samples be Pped or
the most common types of groundwater d,cliser_cd daily to the analyucal Iaboratory in order
contaminants (e.g, volagile and semj-wolatile Organjc {0 maximize the fime available for the laboratc_n'y to
compounds, Pesticides, metals, biologica] . Perform the analysis, The bottles should be shipped
‘Parameters), - with adequate "Packing and cooling to ensure that
: - they arrive intact, : .
2.2 METHOD SUMMARY Certain conditions may require special bandling
techniques, For Cxample, treatment of a sample for
Prior to sampling 4 monitoring well, the wejj must volatile - organic (VOA) analysis s sodium
purged. Tll;?sgmay be doni With a number of th-‘?‘“"““ Preservative is required i there is
instruments, The most common of these are the residual chlorine 1n the water (such as public water
s diler, submersible PUMD, n0n-gas conrace bladder Supply) that could Cause free radica] rnation
e PUMD and inertiy ump, Af 5 minimum, three we(] and change ¢he identity of the onginal contaminangs
wlumes should pe PUrged, if possible Equipment Hova.:ver, Ssodium osulfafe should not be used if
must be decontaminateq Prior to use and between chlorine is not presen = the water, Special
wells. Once Purging is completeq anq the correct Tqurements muse  pe determined prior ¢
aboratory-cleaneq sample  containers paye been conducting fieldworg. '
Prepared, sam pling may proceeq Sampling may be _
conducted with any of the above struments, ang S ] . L
feed not be the same as the device us_:i for 24 'NTERFERENCES AND
PUTBing. Care shouyiq be taken whep choosing the POTENTIAL PROBLEMS
sampling device as some will affect the integrity of A '
the sample, ampling equipmen; must also pe 2.41 Generaj
decontaminateq. Sampling should oceyr iy a
progression from the least to Most contaminateq The primary goa] of groundwater sampling is 1o -
well, if this information is known, obtain a representative ample of the groundwater
body. Analysis can pe compromised by field
Personnel in pwy primary ways: (1 taking an
2.3 SAMPLE PRESERVATION, unrepresentative sample, or (2) by incorrect
CONTAINERS, HANDUNG, AND bandling of the sample. There are Tumerous ways
STORAGE . of introducing foreign contaminants ing 5 sample,
' ' and these myg be awided by following  strice
The type of analysis for which a saimple is bein sampling procedures and only utilizing trained fie}q
collected determines the type of bottle, Preservative personnel,
olding time and ﬁIter‘ing- requirements, Samples
should be collecreq directly from the samplin 242 p urging
T evice Into appropriate Iaboratory—cleancd
- Containers, Chec that a Tefloq liner is present in In a ROn-pumping well, there will be little or no




occur. The well water in the screened section will
mix with the groundwater due to normal flow
patterns, but the well water above the screened
section will remain isolated, become stagnant and
lack the VOAs representative of the groundwater.
Sampling personnél should realize that stagnant
water may contain foreign material inadvertently or
deliberately introduced from the surface, resulting
in an unrepresentative sample. To safeguard
against ccllecting nonrepresentative stagnant water,
follow these guidelines during sampling:

e As a general rule, all monitoring wells
should be pumped or. bailed prior to
sampling, Purge water should be
containerized on sit¢ or handled as
specified in the sxte-specxﬁc project plan.
Evacuation ¢f a minimum of one volume of
water in the well casing, and preferably
three to five wolumes, is recommended for
a representative sample, In a high-yielding
ground water formation and where there is
no stagnant water in the well above the
screened section, evacuation prior to
sample withdrawal is not as critical.

- However, in all cases where the monitoring
data is to.be used for enforcement actions,
evacuation is recommended.

¢ For wells that can be pumped or bailed to
dryness with the equipment being used, the
well should be evacuated and allowed to
recover prior to sample withdrawal, If the
recovery rate is fairly rapid and the
schedule allows, evacuation of more than
one volume of water is preferred. If
recovery is slow, sample the well upon
recovery after one evacuation.

e A nonrepresentauve sample can also result
from excessive pre-pumping of the
monitoring well.  Stratification of the
leachate concentration in the groundwater

" formation may occur, or heavier-than-water
compounds may sink to the lower poruons
of the aquifer. Excessive pumping can
dilute or increase the contaminant
concentrations from what is representative
of the sampling point of interest.

2.4.3 "Materials

Samplers and evacuation equipment (bladders,
pumps, bailers, tubing, etc.) should be limited to

those madc with stainless steel, Teflon, and glass in
areas where concentrations are expected to be at or
near the detection limit. The tendency of organics
to leach inito and out of many materials make the

- ‘selection of materials critical for trace analyses.

The use of plastics, such as PVC or polyethylene,
should be awoided when analyzing for organics.
However, PVC may be wused for evacuation
equipment as it will not come in contact with the
sample.

Table 2 on page 7 discusses the advantages and
disadvantages of certain equipment.

2.5 EQUIPMENT/APPARATUS
2.51 General

o water level indicator

- electric sounder

- steel tape

- transducer

- reflection sounder

- airline

depth sounder

appropriate keys for well cap locks
steel brush

HNU or OVA (whichever is most
appropriate) '
logbook

calculator

field data sheets

chain of custody forms

forms and seals

sample containers

Engineer’s rule

sharp knife (locking blade)

tool bax (to include at least: screwdmers,
pliers, hacksaw, hammer, flashlight,
adjustable wrench)

leather work gloves

appropriate health and safety gear
5-gallon pail

plastic sheeting

shipping containers

packing materials

bolt cutters

prloc plastic bags

containers for evacuation of liquids
decontamination solutions

‘tap water :
non-phosphate soap

several brushes

o © & o & & & 9o & & © O O




Table 2: Advantages and Disadvantages
of Various Groundwater Sampling Devices

N

Device

Ad@ta;gés. =

Disadvantages

Bailer

® The only practical limitations are size and

materials
No power source needed

o Portable

Inexpensive; it can be dedicated and hung in a".

well reducing the chances of cross-
contamination

Minimal outgassing of wolatile organics while
sample is in bailer

‘Readily available

* Removes stagnant water first
e Rapid, simple method for removing small

volumes of purge water

* Time consuming, especially for large wells
e Transfer of sample may cause acration

‘| Submersible

Pump

Portable; can be used on an unfimited number
of wells

Relatively high pumping rate (dependent on .
depth and size of pump)

Generally very reliable; does not require
priming

¢ Potential for effects on analysis of trace
organics

o Heavy and cumbersome, particularly in

deeper wells

Expensive

Power source needed ‘

Susceptible to damage from silt or sediment

Impractical in low yielding or shallow wells

Non-Gas Contact
Bladder Pump

* Maintains integrity of sample

Easy to use .

Difficult to clean although dedicated tubing

and bladder may be used

¢ Only useful to approximately 100 feet in
depth o

* Supply of gas for operation (bottled gas

and/or compressor) is difficult to obtain

and is cumbersome

Suction Pump

Portable, inexpensive, and readily available

* Only useful to approximately 25 feet or less
in depth

¢ Vacuum can cause loss of dissolved gases
and volatile organics

* Pump must be primed and vacuum is oftcn
difficult to maintain

® May cause pH modification

Inertia Pump

® Portable, inexpensive, and readily available

Rapid method for purging relatively shallow -
wells

* Only useful to approximately 70 feet or less
in depth

* May be time consuming to use

¢ Labor intensive

o WaTerra pump is only effective in 2-inch
diameter wells
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2.5.2

2.5.3

“clean,

pails or tubs

aluminum foil

garden sprayer
preservatives -
distilled or deionized water

Bailer

decontaminated bailer(s) of
appropriate size and construction material
nylon line, enough to dedicate to each well
Teflon-coated bailer wire

sharp knife

aluminum foil (to wrap clean bailers)
S-gallon bucket

Submersible Pump

pump(s)

generator (110, 120, or 240 volt) or 12-volt
battery if inaccessible to field vehicle
1-inch black PVC coil pipe -- enough to

- dedicate to each well

hose clamps
safety cable

" tool box supplement

254

2.5.5

- pipe wrenches, 2

- wire strippefs
electrical tape

heat shrink

- hose connectors

- Teflon tape

winch or pulley

gasoline for generator
flow meter with gate valve
1-inch nipples and various plumbmg (e,
pipe connectors)

Non-Gas Contact Bladder Pump

non-gas contact bladder pump
compressor or nitrogen gas tank

batteries and charger

Teflon tubmg -- enough to dedicate to each
well

Swagelock ﬁmng

toolbox supplements --
submersible pump

same as

Suction Pump

pump
black coil tubing -- enough to dedicate to
each well ,

gasoline -- if required

®

* toolbox

¢ plumbing fittings
]

flow meter with gate valve

2.5.6 Inertia Pump
¢ pump assembly (WaTerra pump, piston

pump)
o S-gallon bucket

2.6 REAGENTS

Reagents will be utilized for preservation of samples
and for decontamination of sampling equipment.
The preservation required is specified by the
analysis to be performed. Decontamination
solutions are specified in ERT SOP #2006,
Sampling Equipment Decontamination.

2.7 PROCEDURES

. 271 Preparation

1. Determine the extent of the sampling effort,
the sampling methods to be employed, and
which equipment and supplies are needed.

2. Obtain necessary sampling and monitoring
equipment.

3. Decontaminate or preclean equipment, and
ensure that it is in working order.

4. Prepare scheduling and coordinate with staff,
clients, and regulatory agency, if appropriate.

5. Perform a general site survey prior to site entry
in accordance with the site-specific health and
safcty plan.

6. Identify and mark all sampling locations.

2.7.2 Field Preparation

1. Start at the least contaminated well, if known,

2. Lay plastic shecting around the well to
minimize likelibood of contamination of
equipment from soil adjacent to the well.




3. Remove locking well cap, note location, time of
day, and date ii field notebook or an
appropriate log form.

4. Remowve well casing cap.

5. Screen headspace of well with an appropriate
monitoring instrument to determine the
presence of wolatile organic compounds and
record in site logbook.

6. Lower water
equivalent (ie.,

level measuring device or
permanently installed

transducers or airline) into well until water -

surface is encountered.

7. Measure distance from water surface to
reference measuring point on well casing or
protective barrier post and record in site
logbook. Alternatively, if there is no reference
point, note that water level measurement is
from top of steel casing, top of PVC riser pipe,
from ground surface, or some other position on
the well head.

8. -Measure total depth of well (do this at least
twice to confirm measurement) and record in
site logbook ar on log form.

9. Calculate the volume of water in the well and
the volume to be purged using the calculations
in Section 2.8.

10. Select the appropriate purging and sampling
equipment.

2.7.3 Evacuation of Static Water
(Purging)

The amount of flushing a well receives prior to
sample collection depends on the intent of the
monitoring program as well as the hydrogeologic
conditions.  Programs where overall quality
determination of water resources are involved may
require long pumping periods to obtain a sample
that is representative of a large wolume of that
aquifer. The pumped volume can be determined
prior to sampling so that the sample is a composite
of known volume of the aquifer, or the well can be
pumped until the stabilization of parameters such as
temperature, electrical conductance, or pH has
occurred. .

However, monitoring for defining a contaminant
plume requires a representative sample of a small
volime of the aquifer. These circumstances require
that the well be pumped enough to remove. the
stagnant water but not enough to induce flow from
other areas. Geperally, three well volumes are
considered effective, or calculations can be made to
determine, on the basis of the aquifer parameters
and well dimensions, the appropriate volume to
remove prior to sampling.

During purging, water level measurements may be
taken regularly at 15- to 30-second intervals. This
data may be used to compute aquifer transmissivity
and other hydraulic characteristics.

The following well evacuation devices are most
commoanly used. Other evacuation devices are
available, but have been omitted in this discussion
due to their limited use. ’

Bailer

Bailers are the simplest purging device used and
have many advantages. They generally consist of a
rigid length of tube, usually with a ball check-valve
at the bottom. A line is used to lower the bailer

" into the well and retrieve a volume of water. The

three most common types of bailer are PVC,
Teflon, and stainless steel.

This manual method of purging is best suited to
shallow or narrow diameter wells. For deep, larger
diameter wells which require evacuation of large
volumes of water, other mechanical devices may be
more appropriate.

Bailing equipment includes a clean decontaminated
bailer, Teflon or nylon line, a sharp knife, and
plastic sheeting. :

1 Determine the volume of water to be purged as
described in Section 2.7.2, Field Preparation.

2. Lay plastic sheeting around the well to prevent
contamination of the bailer line with foreign
materials,

3. Attach the line to the bailer and lower until the
bailer is completely submerged.

- 4, Pull bailer out ensuring that the line either falls

onto a clean area of plastic sheeting or never
touches the ground. \




5. Empty the bailer into a pail until full to
determine the number of bails necessary to
achieve the required purge volume.

6. Thereafter, pour the water into a container and
dispose of purge waters as specified in the site-
specific project plan.

Submersible Pump

Submersible pumps are generally constructed of
plastic, rubber, and metal parts which may affect the
analysis of samples for certain trace organics and
inorganics. As a consequence, submersible pumps
may not be appropriate for investigations requiring
analyses of samples for trace contaminants.
However, they are still useful for pre-sample
purging. However, the pump must have a check
valve to prevent water in the pump and the pipe
from rushing back into the well.

Submersible pumps generally use one of two types
of power supplies, either electric or compressed gas.
Electric pumps can be powered by a 12-volt DC
rechargeable battery, or a 110- or 220-wolt AC
power supply. Those units powered by compressed
gas normally use a small electric compressor which
also needs 12-wolt DC or 110-volt AC power. They
may also utilize compressed gas from bottles.
Pumps differ according to the depth and diameter
of the monitoring wells.

1. Determine the volume of water to be purged as
described in section 2.7.2, Field Preparation.

2. Lay plastic sheeting around the well to prevent
contamination of pumps, hoses or lines with
foreign materials.

3. Assemble pump, hoses and safety cable, and
lower the pump into the well. Make sure the
pump is deep enough so that purging does not
evacuate all the water. (Running the pump
without water may cause damage.)

4. Attach flow meter to the outlet hose to
measure the volume of water purged.

5. Aitach power supply, and purge well until
specified volume of water has been evacuated
(or until field parameters, such as temperature,
pH, conductivity, etc. have stabilized). Do not
allow the pump to run dry. If the pumping rate

10

exceeds the well recharge rate, lower the pump
further into the well, and continue pumping.

6. Collect and dispose. of purge waters as specified

in the site-spedific project plan.

Non-Contact Gas Bladder Pump

-For this procedure, an all stainless-steel and Teflon

Middleburg-squeeze bladder pump (e.g., IEA,
TIMCO, Well Wizard, Geoguiard, and others) is
used to provide the least amount of material
interference to the sample (Barcelona, 1985).
Water comes into contact with the inside of the
bladder (Teflon) and the sample tubing, also Teflon,
that may be dedicated to each well. Some wells
may have permanently installed bladder pumps (i.e.,
Well Wizard, Geoguard), that will be used to
sample for all parameters.

1 Assemble Teflon tubing, pump and charged
control bax.

2. Use the same procedure for purging with a
bladder pump as for a submersible pump.

3. Be sure to adjust flow rate to prevent violent
jolting of the hose as sample is drawn in.

Suction Pump

There are marny different types of suction pumps.
They include: centrifugal, peristaltic and diaphragm.
Diaphragm pumps can be used for well evacuation
at a fast pumping rate and sampling at a low
pumping rate. The peristaltic pump is a low-volume
pump that uses rollers to squeeze the flexible
tubing, thereby creating suction. This tubing can be
dedicated to a well to prevent cross-contamination.
Peristaltic pumps, however, require a power source.

1. Assemble the pump, tubing, and power source
if necessary.

2. To purge with a suction pump, follow the exact
procedures outlined for the submersible pump.

Inertia Pump

Inertia pumps, such as the WaTerra pump and
piston pump, are manually operated. They are
appropriate to use when wells are too deep to bail
by hand, but are not inaccessible enough to warrant
an automatic (submersible, etc.) pump. These

¢
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pumps are made of plastic and may be either
decontaminated or discarded, after use.

1 Determine the volume of water to be purged as
described in Section 2.7.2, Field Preparation.

contamination of pumps or hoses with forexgn
materials.

3. Assemble pump, and lower to the appropriate
depth in the well.

4. Begin pumping manually, discharging water into
a 5-gallon bucket (or other graduated vessel).
Purge until specified volume of water has been
evacuated (or until field parameters such as
temperature, pH, conductivity, etc. hawe

stablhzed)

5. Collect and dispose of purge waters as specified
in the site-specific project plan.

2.7.4 Sampling

Sample withdrawal methods require the use of
pumps, compressed air, bailers, and samplers.
Ideally, purging and sample withdrawal equipment
should be completely inert, economical to use, easily
cleaned, sterilized, reusable, able to operate at

remote sites in the absence of power resources, and
capable of delivering variable rates for sample _

collection.

There are several factors to take into consideration
when choosing a samipling device. -Care should be
taken when reviewing the advantages or
disadvantages of any one ‘device. It may be
appropriate to use a different device to sample than
that which was used to purge. The most common
example of this is the use of a submersible pump to
purge and a bailer to sample. .

Bailer

The positive-displacement volatile sampling bailer
(by GPI) is perhaps the most appropriate for
collection of water samples for volatile analysis.
Other bailer types (messenger, bottom fill, etc.) are
less desirable, but may be mandated by cost and site
conditions.  Generally, bailers can provide an
acceptable sample, prcmdmg that sampling
personnel use extra care in the collection process.

1

1 Surround the momtormg well with clean plastic
"sheeting.

2. Attach a line to the bailer. If a bailer was used

for purging, the same bailer and line may be
, used for sampling.

3. Lower the bailer slowly and gently into the
well, taking care not to shake the casing sides
or to splash the bailer into the water. Stop
loweritig at a point adjacent to the screen.

4. Allow bailer to fill and then slowly and gently
fetrieve the bailer from the well, awiding
contact with the casing, so as not to knock
flakes of rust or other foreign materials into
the bailer.

5. Remove the cap from the sample container and
place it on the plastic sheet or in a location
where it will not become contaminated. See
Section 2.7.7 for specxal considerations on VOA
samples.

6. Begin pouring slowly from the bailer.

7. Filter and preserve samples as required by
sampling plan.

8. Cap the sample container tightly and place pre-
labeled sample container in a carrier.

9. Replace the well cap.

10. Log all samples in the site logbook and on field
data sheets and label all samples.

11. Package samples and complete = necessary
paperwork.

12. Transport sample to decontamination zone to
prepare it for transport to analytical laboratory.

Submersible Pump

~Although it is recommended that samples not be

collected with a submersible pump due to the
reasons stated in Section 2.4, there are somc
situations where they may be used.

L Allow the monitoring well to recharge alter
purging, keeping the pump just above the
screened section.
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2. Attach gate valve to hose (if not already fitted),
and reduce flow of water to a manageable
sampling rate.

3. Assemble the appropriate bottles.

4, If no gate valve is available, run the water down
the side of a clean jar and fill the sample
bottles from the jar.

5. Cap the sample container tightly and place pre-
labeled sample container in a carrier.

6. Replace the well cap.

7. Log all samples in the site logbook and on the
field data sheets and label all samples.

8. Package samples and complete necessary
paperwork.

9. Transport sample to decontamination zone for
preparation for tramsport to analytical
laboratory.

10. Upon completion, remove pump and assembly

and fully decontaminate prior to setting into the .

next sample well. Dedicate the tubing to the
hole.

Non-Gas Contact Bladder Pump

The use of a non-gas contact positive displacement
bladder pump is often mandated by the use of
dedicated pumps installed in wells. These pumps
are also suitable for shallow (less than 100 feet)
wells, They are somewhat difficult to clean, but

. may be used with dedicated sample tubing to avoid

cleaning. These pumps require a power supply and
a compressed gas supply (or compressor). They
may be operated at variable flow and pressure rates
makmg thcm ideal for both purging and sampling.

Barcelona (1984) and Nielsen (1985) report that the
non-gas contact positive displacement pumps cause
the least amount of alteration in sample integrity as
compared to other sample retrieval methods.

L Allow well to recharge after purging.

2. Assemble the appropriate bottles.

— -

3. Turn pump on, increase the cycle time and
reduce the pressure to the minimum that will
allow the sample to come to the surface.

4. Cap the sample container ug,btly and place pre-
labeled sample container in a carrier.

5. Replace the well cap.

6. Log all samples in the site logbook and on field
data sheets and label all samples.

7. Package samples and complete necessary
paperwork.

8. Transport sample to decontamination zone for
preparation for transport to analytical
laboratory.

9. On completion, remove the tubing from the

well and either replace the Teflon tubing and

bladder with new dedicated tubing and bladder
or rigorously decontaminate the existing
‘materials.

10. Collect non-filtered samples directly from the
outlet tubing into the sample bottle.

11 For filtered samples, connect the pump outlet
tubing directly to the filter unit. The pump
pressure should remain decreased so that the
pressure build-up on the filter does not blow
out the pump bladder or displace the filter.
For the Geotech barrel filter, no actual
connections are necessary so this is not a
concern.

Suction Pump

In view of the limitations of suction pumps, they are
not recommended for sampling purposes.

Inertia Pump

Inertia pumps may be used to collect samples. It is
more common, however, to purge with these pumps
and sample with a bailer.

1 Following well evacuation, allow the well to
recharge.

2. Assemble the appropriate bottles.




3. Since these pumps are manually operated, the
flow rate may be regulated by the sampler.
The sample may be discharged from the pump
outlet directly into the appropriate sample
container.

4. Cap the sample container tightly and place pre-
‘ labeled sample container in a carrier.

5. Replace the well cap.

6. Log all samples in the site logbook and on field
data sheets and label all samples.

7. Package samples and complete necessary
paperwork.

8 Transport sample to decontamination zone for
preparation for transport to analytical
laboratory.

9. Upon completion, remove pump and
decontaminate or discard, as appropriate.

2.7.5 Filtering

For samples that require filtering, such as samples
which will be analyzed for total metals, the filter
must be decontaminated prior to use and between
uses. Filters work by two methods. A barrel filter
_such as the "Geotech" filter works with a bicjcle
pump, which is used to build up positive pressure in
the chamber containing the sample. The sample is
then forced through the filter paper (minimum size
0.45 1) into a jar placed underneath. The barrel
itself is filled manually from the bailer or directly
via the hose of the sampling pump. The pressure
‘must be maintained up to 30 psi by periodic
pumping.

A vacuum type filter involves two chambers, the
upper chamber contains the sample and a filter
(minimum size 0.45 zm) divides the chambers.
Using a hand pump or a Gilian type pump, air is
withdrawn from the lower chamber, creating a
vacuum and thus causing the sample to move
~ through the filter into the lower chamber where it
is drained into a sample jar, repeated pumping may
be required to drain all the sample into the lower
chamber. If preservation of the sample is necessary,
this should be done after filtering.

2.7.6 Post Operation

After all samples are collected and preserved, the
sampling equipment should be decontamiinated prior
to sampling another well. This will prevent
cross-contamination of equipment and monitoring
wells between locations.

1 Decontaminate all equipment.

2. Replace sampling equipment in storage
containers.

3. Prepare and transport water samples to the
laboratory. Check sample documentation and
make sure samples are properly packed for
shipment.

2.7.7 Special Considerations for VOA
Sampling '

The proper collection of a sample for volatile
organics requires minimal disturbance of the sample
to limit volatilization and therefore a loss of
volatiles from the sample.

Sample retrieval systems suitable for the valid
collection of wolatile organic samples are: positive
displacement bladder pumps, gear driven
submersible pumps, syringe samplers and bailers
(Barcelona, 1984; Nielsen, 1985). Field conditions
and other constraints will limit the choice of
appropriate systems. The focus of concern must be
to provide a valid sample for analysis, one which has
been subjected to the least amount of turbulence
possible.

The following procedure# should be followed:

1. Open the vial, set cap in a clean place, and
collect the sample during the middle of the
cycle. When collecting duplicates, collect both
samples at the same time.

2. Fill the vial to just overflowing. Do not rinse
the vial, nor excessively overfill it. "There
should be a convex meniscus on the top of the
vial.

3. Check that the cap has not been contaminated
(splashed) and carefully cap the vial. Place the
cap directly over the top and screw down
firmly. Do not overtighten and break the cap.

©



4, Invert the vial and tap gently. Observe vial for
at least 10 seconds. If an air bubble appears,
discard the sample and begin again. It is
imperative that no entrapped air is in the
sample vial.

5. Immediately place the vial in the protective
foam sleeve and place into the cooler, orien*ed
so that it is lying on its side, not straight up.

6. The holding time for VOAs is 7 days. Samples
should be shipped or delivered to the laboratory
daily so as mot to exceed the holding time.

* Ensure that the samples remain at 4°C, but do
not allow them to freeze.

2.8 CALCULATIONS

There are no calculations necessary to implement -

this procedure. However, if it is necessary to
calculate the wolume of the well, utilize the
following equation:

Well volume = nr*h (¢f)  [Equation 1]

where:

n =

r = radius of monitoring well (feet)

h = height of the water column (feet)
[This may be determined by
subtracting the depth to water
from the total depth of the well as
measured from the same reference
point.] '

of = conversion factor (gal/ft’) = 7.48

gal/f [In this equation, 748
gal/ft® is the necessary conversion
factor.]

Monitoring wells are typically 2, 3, 4, or 6 inches in
diameter. If you know the diameter of the
monitoring well, there are a number of standard
conversion factors which can be used to simplify the
equation above. '

The volume, in gallons per linear foot, for various
standard monitoring well diameters can be
calculated as follows: :

v =nr (cf) [Equation 2]

where:
v = volume in gallons per linear foot
n = pi
r = radius of monitoring well (feet)
of = conversion factor (748 gal/ft’)

| For a 2-inch diameter well, the volume in gallons

per linear foot can be calculated as follows:
v o (cf) [Equation 2]
314 (1/12 ft)? 7.48 gal/ft’
01632 gal/ft -

Remember that if you have a 2-inch diameter, well
you must convert this to the radius in feet to be
able to use the equation.

The wolume in gallons per linear foot for the
common size monitoring wells are as follows:

v (volume in gal/ft.)
2 inches 01632

Well Diameter

3 inches 03672
4 inches - » 0.6528
6 inches 14688

If you utilize the conversion factors above, Equation
1 should be modified as follows: :

Well volume = (h)(v) [Equation 3}

where:
h = height of water column (feet)
v = wlume in gallons per linear foot as

calculated from Equation 2

29 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the implementation of these
procedures. However, the following general QA
procedures apply:

o All data must be documented on field data
sheets or within site logbooks.

o All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless

»
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otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior (o
sampling/operation and they must be
documented.

210 DATA VALIDATION

' This section is not applicable to this SOP.

211 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA and specific health and
safety procedures. More specifically, depending
upon the site-specific contaminants, various
protective programs must be implemented prior to
sampling the first well. The site health and safety
plan should be reviewed with specific emphasis
placed on the protection program planned for the
well samplmg tasks. Standard safe operanng
practices should be followed such as minimizing
contact with potential contaminants in both the
vapor phase and liquid matrix through the use of
respirators and disposable clothing.

For volatile organic contaminants:

* Avoid breathing constituents venting from
the well.

* Pre-surwey the well head-space with an
FID/PID prior to sampling.

* If monitoring results indicate organic
constituents, sampling activities may be
conducted in Level C protection. At a
minimum, skin protection will be afforded
by disposable protective cIothmg.

Physical hazards assocxated with well sampling are:

 Lifting injuries associated with pump and
bailer retrieval; moving equipment.
® Use of pocket knives for cutting discharge

hose.

* Heat/cold stress as a result of exposure to
extreme temperatures (may be heightened
by protective clothing).

s Slip, trip, fall conditions as a result of
pump discharge.

* Restricted mobility due to the wearing of
protective clothing.
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U.s. ENVIRONMENTAL PROTECTION AGENCY
REGION II

GROUND WATER SAMPLING PROCEDURE
LOW STRESS (Low Flow) PURGING AND SAMPLING

SCOPE & APPLICATION

This Lew Stress (or Low-Flow) Purging and Sampling Prccedure is the
EPA Region II standard mechod for collecting low stress (low flow)
ground wa amplaes from monitoring wells. Low stress Purging and
S ts in

o

Samp sults in collection of ground water samples from monitoring -
wells chat are representative of ground water ccnditicns in the
geolegical formation. This is accomplished by minimizing stress on

the geolcgical formation and minimizing disturbance of sediment that

na llecred in the well. The procedure applies to meonitoring wells

¥y ill
n

0
e

that have an inner casing with a diameter of 2.0 inches or gresatsar,
and maximum screened intervals of ten feet unless multiple interwva’s
are samglad. The crocedure is appropriate for collecticon of ground
watey sarples that will be analyzed for volatile and semi-volatilse
crganic compounds (VOCs and SVOCs), pesticides, polychlorinated
ciprhenyls (?C:s) mecals, and ﬂ’c*oblo1og&ca‘ and otcher ccniaminanis
in zsscciaticn witch all ZPA programs.

This procedure does not address the collecticn of light cor dense non-
aguesus phase liguids (LNASL or DONAPL) samplss, zand shculd fe used Ior
aguecus samples only For sampling NAPLs, the rsacder is raisrrsd It
tne follcwing EFA publications: DNAPL Site Evaluaticn (Coren & Msrisr,
1353) and the =RCRA Craound-Water Monitoring:.Crait Technical Gullancs
'TPA/Z30-R-93-001), and raferences thersin,
"METHOD SUMMARY

The gurgcse of the low scress purging and sampling procedure IS

¢ collzct cround water sampiss freom monitoring wells chat ars
represeniative cf cround water conditions in the geolcocgical

fzrmazicon This is acccmplished by secting the intake velec:ity

cf the sampling cump to & flow rate chat limics drawcdewn insice

ths well casing.




Sampling 2zt che prescribed {(low) fliow rate has three primary censilizs.
Tirsz, it minimizes disturbance of sediment in the bottcm of the well,
thersby prcducing a sample with lew turbidity (i.e., lcw Congentrailch
of suspended particles) Typically, this saves time and analytica:
costs by eliminacing the need for collecting and analyzing zn
additional filtered sample from the same well. Second, this prccedure
minimizaes aeraticn of the ground water during sample colliecticn, which
improves the sample gquality for VOC analysis. Third, in most cases
the prccedure significantly reduces the volume of grour d water purgsc
from a2 well and the costs associated with its proper treatment and
disposal
ADDRESSING POTENTIAL PROBLEMS

Problems that may be encountered using this technique include a)
difficulty in sampling wells with insufficient yield; b) failure ci
one or more Xey ;nd*ﬁaco* parameters to stabilize; c¢) cascading c:i
water an d/or ;orvatL' of air r-ubbles in the tubing; and &) cross-
contamination betwee ~ells.

Insufficient. Yield
Wells with insufficient yield (i.e., low recharge rate c:vtha weil}
may dewater during purging. Care should be taken to avcid lcss of
gressu in the tubing line due tc dewatering oif i wel- talow ths
level of the pump's intzake. Purging should be incerrupted Zeicrs tls
wacer level in the well drops relew the top of the pump, a&s tihis may
induce cascadinc of the sand pack. Pumping the well dry shcuid
thersf-ra ze avcided to the sxtent possible in all cases. Sampling
should commence as scon as the veclume in the well has recoversd
sufficiently to allow collsctizn of samples. Alcternazively, ground
water samples may te obtained wich taschnigues desicned Ior tihe
unsazturazted zone, such as lysimeters.

ailure to Stabilize Xey Indicator Parameters

If cns or more key indicator garameters fazils to scabilize zlzer =
=ours, cne of thrse crtions should e comsideresd: a) coniinig DUITLRS
in &n attempt TO achieve stabilization; b) discentinue gurzing, <o o
colizc: samples, and document attempts to raach stabilizaticn In ooz




lcg tock; c) disconzinue purging, collect samples, and documant
agTembis to reach stabilization in the lcg bocok; or d) Sacurs chs
well, vurce and cclliect samples the next day (preferrsd) The ksv
indicator parameter for samples to be analyzed Icr VCCs is dissclved
oxygcen The k2v indicator parameter for all other samples Is

Cascading

To prevent cascading cnd/or air bubble formation i:
should be taken to ensu¥e that the flow rate is su
pump suction. Minimize the length and diameter of tub (L

or 3/8 inch ID) tc ensure that the tubing remains filled with ground
water during sampling.

ficient toO wmaincai:
cubi .

Cross-Contamination

To prevent cross-contamination between wells, it is strongly

reccmmended that dedicated, in-place pumps be used. As zn

alternative, the potential for cross-contamination can ce raduced =

performing the more thorough “daily” decontamination gpreocscures

cetween sampling of each well in addition to the start of each

sampling day (see Section VII, below).

Equipment Failure

Adeguate eguipment should e on-hand so that eguipment Zailures <o o

adversely impact sampling zctivities.

PLANNING DOCUMENTATION AND EQUIPMENT

g Approved site-srecific Tield Sampling Plan/Qualiczy Assurzancs _
Project Plan (QAZP). This plan must specify the type ci gump and
other egquipment to te used The QAPP must also scecily cthe Zdspin
to which the pump intake should be lowered in each weil
Generally, the target depth will corrsszend to the mid-geins o2
the mcst germeable zone in the screened interval. Zorsicls
ceclogic and gescchysical logs can be used to help iscz ths mosc
cermezble zcne. Hcowever, Ln some cases, cther critsrisz mzy ze
used CC sélsct the targe:z decth for the pump intzaks Iz zll
casss, the farget depth must te aprroved by the =FA
nvdrogeclicglist or ZPA greoisct sclisntisc.

¢
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Adjustable rate, positive displacement ground water sampling pump
(e.g., centrifugal or bladder pumps constructed of sta ess
steel or Teflon). A peristaltic pump may only be used for

inorganic sample collection.

1
1

3o

1T

Interface prote or eguivalent device for determining the presencs
or absence of NAPL.

Teflon or Teflon-lined polyethylene tubing. to collect samples Iox
organic analysis. Teflon or Teflon-lined polyethylene, =VC, Tygch
or colyethylene tubing to collect samples for inorganic analys:is
Sufficient cubing of the appropriate material musc ce availzsle
so thnat each well has dedicated tubing.

Water level measuring device, minimum 0.01 fooft accuracy,
(elactronic preferred for tracking water level drawdcwn curing
all pumping cperations) '

Tlow measurem

vatch or im-1

PowWer scurce

Monitoring 1 vad
cxXygen must

centinuous

Tenperature

crcooes A n

Decenzaminat
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Sample Dortlss,

o M - -~ -— - -
Sample creservation supplies (as reguired by the anzlycicsl
methods! .

Sample tags cr labels, chain of custody.

SAMPLING PROCEDURES

Pre-Sampling Activities

1.

wn

o

Start at the well known or believed to have the least

contaminated ground water and proceed systematically to the well

with the most contaminated ground water. Check the well, the
lock, and the locking cap for damage or evidence of tamperirng.
Record observations.
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Measure VCCs

-
instrument and

Remove well c=3.

If the well casing dces not have a reference point (usually z
cut or indelible mark in the well casing), make cone. Nots tha:t
tHe refersrnce toint should be surveysd for corrscticn ¢ greun
vacer elevaticns to the mean gecdesic datum (MSL)

Measure and rscord :the depth zo water (to 0.01 £T) in all wsll

to be sampled grior to purging. Cars should ke taken IC WILIT
discurbance in the water column and dislodging of any particulaces
el ‘ ‘es or settled at the coticm ¢ ths

- - < - 3 ] . 3 . = Lol AP = s =
12 desireq, Tezsurse and racorxc ne ¢cegtn oI any NAPLs us:ingc =20
Er Sa , ~ P 3 - - t : 34 mmtr e,
interiacs prize Cars sheoulld De faxen O minimize CIistiIZancs
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measure ment cr samolﬂng of any DNAPLs and
and sampling of the ground water.

Sampling. Procedures
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11 Pump: Slowly lower the pump, safety cable, tubin
ical lines into the well to the depth specified for

he EPA-approved QAPP or a depth otherwise approved

the EPA hydrcgeologis:i or EPA project scientist. The pump iz

must be kept at least two (2) feet atove the bottcm of the we
to prevent disturbance and resuspension of any sediment or \1

present in the cottem of the well. Record the depth to which the

. .
pump is lowersd.

'l (o}

Wi ot e
m
A
[y

arting the pump, measure the wWalIsry
/ell. Leave the water level

11. . Purge Well: Start pumping cthe well at 200 to S00 millilicters
per minute (mi/min). The water level should ke monicerad
apcroximately svery five minutes. Ideally, & steady flow
rare should te maintzined that resulcs in a stabilized water
level (drawdewn of 0.3 fcr or less). Pumping races snhould, IZ
nesded, be reduced to the minimum cagabilities of the pump
o ensure stabilizaticn cof the water level. As noted acove
care should te taksrn o maintain pump sucticn and to avoid
enctrainment of air in the tubing. Reccrd each adjustment
made to the pumping rate and the watar level measured
immediately after each adjuscwment.

iz Monitor Indicateor Parazmeters: LDuring purging of the well,
monizzry and reccrd the field indicator parameters (turbidicy,
cemperzture, specific conductance, ¥, Zh, and DO) apprIximat
avery five minuces. The well is considered stabilized znd
for sample collaction when the indicatcr parameters nave
scabilizad for thres ceonsecutive readings as follows (Puls anZ
Sarcelcona, 1885
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-3% fcor specific conductance (conductivity)
+10 mv Zcr redox petentizl

+10% Zor TO and turdidity

Dissolved cxygen and turbidity usually regquire t

to ‘achieve stibilization. The pump must not ke removed

well berween purging and sampling.

i3. Collect Samples: Cellect sann1es at a flow rate cetween 100 znd
250 ml/min and such that drawdown of the water level within the
well does nct exceéd the maximum allcwable drawdown of 0.3 ft.
VCC samples must be collected first and direccly into sample
containers. All sample containers should be filled with minima
turbulence ty allowing the ground water to flow from the tubing
gently down the inside of the container.

Ground water samples to be analyzed for volatile organic
compounds (VOCs) resquire gH adjustment. . The appropriats =7
Srogrzm Guidance shkould e consulted to determine whether =
adjustment is necessary. II pH adjustment is necessary Ior VCC
sample preservatcion, the amount of acid to ke adcded to =ach
sample vial prior to sampling should be determined, <drgp v 24rcp,
on a separate and egqual volume of water (e.g., 40 ml) Greound
water purged Zrcm the well pricr to sampling can ke used Icr =kl
curpose

14 Femecve Pump and Tubing: altsr collection of the samples, this
tubing, unless permanencly installed, must te groperly disczrisd
or dedicated to the well Zor resampling by nancing the tuzing
insicde the well

15. Msasure and rscord well cspth

15. Close and lcck the well.

FIZLD QUALITY CONTROL SAMPLES

Qualizy contrs es must te collected to detsrmine if sarmrle

ccllecticn and ing procsdures have adversely affected the guaiily

2f the ground samcles. The appropriate EFA Program Guidancs

¢
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s gard to sample volume, conta s
ollowing quality control samples should te

> Field duplicaces
> Trip blanks for VOCs only
> Equipment blark (not necessary if equipment is dedicated to the

1) ’ :

(0B

As noted above, ¢rocund water samples should be ccllecte
systematically from wells with the lowest level of contzmination
through to wells with highest level of contaminatiomn. e equipmen
blank should be collected after sampling from the most contaminatsd
well. :
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DECONTAMINATION

ing eguipment, including the pump and support
es wnich contact the s:wpl must ce
vy each day befores use (“ca ecor”) and
).
on
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pled (“berween-well decon”

ubing must te thoroughly dec

joba juras (see #17, belcow) prior

1 ;umps, it 1s scron cly recomme"c
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A) Sre-rimss: Cgeracte pump in a deep basin containing 3 o 10
gallens of pcteble water for S minutes and flush ctiher segulizment
with potable water for S minutes. '
B) Wash: Cperzte pump in a deep basin containing 8 to 10 gallchs
of a non-phoschate detergent solution, such as Alccnox, for =

Tee

minutes and flush other equipment with fresh detexgent so
fcr 5 minutes. Use the detergent sparingly.

C) Rinse: COrerate pump in a deep basin of potable water -for 5
minutes and flush other equipment with potable water for S
minutes.

D) Disassemble pump.

E) Wash pump parts: Place the disassembled parts of the pump Into

a deep basin containing 8 to 10 gallons of non-phcsphate
detergent sclution. Scrub all pump parts with a test tule Zrus:h.

F) Rinse pump parts with potable water.

G) Rinse the fcllowing pump parts with distilled/ dsicnized
water: inlst scresen, the shafr, the suction interconnector, :ths
motor lead assemply, and the stator housing.

E) 2lace impeller assembly in a large glass bezksr znd rinss wiin
1% nitric acid (RNO,)

I) Rinse impeller assembly with potable water.

ellsr assembly in a large glass bleaksr and rinss
; ,

™ = - . - - - ' - -y - = - =
A) Pre-rinse: Cpeérate pump Il & deep tasin containing 2 TO -o
- 3 - -“A o pm - - - I~ 3 r e -
callons of gotable water for 5 minutes and flush cothier eguitment
: - -t - - = = - . o
wlIn pctablile water Ior 3 minuties.
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8) Wasnh: Cgerazte pump in & deep basin contal ining 8 o 1) cal.chs
cf a non-phosghate deter genc soluticn, such as Alconox, Icr 3
sinuces and flush other equipment with fresh detergent soluzion
for 5 minutes Use the detergent sparingly.
C) Rinse: Cperate pump in a deep basin of potable water for 3
minutes and flush other equipment with potable water for S
minutes.
D) Final Rinse: Operate pump in a deep basin of
distilled/deionized water to pump out 1 to 2 gallcns of this
final rinse water.
VIIX FIELD LOG BOOK

" »

g A field lcg book must be t each time ground water menitoring

. acrivizies are ccnducted in the field. The field log bcok shculd

docurment th

»

»

»

fcllewing 4

Well identification number and physical condition.

well depth, and measursment technique. :

Static water level depth, date, time, and measurement T
Presence and thickness of immiscible liquid layers and
methed.

IX. REFERENCES

Collection methed for immiscible liquid layers.
Sumping rate, drawdcwn, indicator pa ameters values, and cleck
cime, at threse to five mirute intervals; czalculate or measure
cccal volume pumped.
#ell sampling sequence and time of sample collecticn
Tyrpes of sample bottles used and sample identificaticn numbers.
Sresexvatives used
tarameters raguested Zor aenalysis.
Field observaticns ol sampling event.
Name cf sample collector(s).
Weather condicions
CA/QC daca fcr field inmstruments
M. and J.W. Mercer, 1593, DNAPL Site Zvaluatiocn, C.X. Smelev
3occa Ratcon, rlerida
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ATTACHMENT.D

WELL DEVELOPMENT
EPA/ERT SOP#2156
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6.0 WELL DEVELOPMENT: SOP #2156

6.1 SCOPE AND APPLICATION

The purpose of monitoring well development is to

_ensure removal of fines from the vicinity of the well
screen. This allows free flow of water from the
formation into the well and also redices the
turbidity of the water during sampling events. The
most common well development methods are:
surging, jetting, and overpuinping.

Surging involves raising and lowering a surge block

or surge plunger inside the well. The resulting
motion surges water into the formation and loosens
sediment to be pulled from the formation into the
well. Occasionally, sediment must be removed from
the well with a sand bailer to prevent sand locking
of the surge block. This method may cause the
sand pack around the screen to be displaced to a
degree that damages its value as a filtering medium,
For example, channels or voids may form near the
screen if the filter pack sloughs away during surging
(Keely and Boateng, 1987). :

Jetting mvolves lowering a small diameter pipe into
the well to a few feet above the well screen; and
injecting water or air through the pipe under
pressure so that sediments at the bottom are
geysercd out the top of the well. It is impartant not
to jet air or water directly across the screen. This
may cause fines in the well to be driven into the
entrance of the screen openings thereby causing
blockages:

Overpumping involves pumping at a rate rapid
enough to draw the water level in the well as low as
possxble, and allowing it to recharge. This process
is repeated uiitil sediment:free water is produccd
Qverpumping is not as vigorous as surging and
jetting and is probably the most desirable for
monitoring well development.

62 METHOD SUMMARY

Development 6f a well should occur as soon as
practical after installation, but not sooner -than 48
hours after grouting is completed, if a rigorous well
development is being used. If a léss rigorous
method, such as bailing, is used for development, it
may be initiated shortly after installation. The main

concern is that the method being used for

‘development does not mterfere with allowing the

grout to set.

o) pen the monitoring well, take initial measurements
(e.g. head space air monitoring readings, water
level, well depth, pH; temperature, and specific

conductivity) and record results in the site logbook.

Develop the well by the appropriate method (i.e.,

overpumpmg, jetting; or surgmg) to accommodate

- site conditions and project requn'cments ‘Continue

until the developed water is clear and free of
sediment. Containerize all discharge water from
known or suspected contaminated areas. Record
final measurements in the logbook. Decontaminate
equipment as appropriate prior to use in the next
well. : Co

6.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This section is not applicable to th:s Standard
Opcratmg Procedure (SOP).

6.4 INTERFERENCES AND
POTENTIAL PROBLEMS .

The following interferences or problems may occur
during well development:

" & The possibility of disturbing the filter pack
_ increases with surging and jetting well
development methods.

e The introduction of external water or air by
jetting may alter the hydrochemistry of the
aquifer.

6.5 EQUIPMETNT/APPARA‘TUS'

The type of equipment used for well development is
dependent on the diameter of the well For
example, submersible pumps cannot be used for
well development unless the wells are 4 inches or
greater in diameter, because the smallest
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submersible pump has a 3 1/4 inch O.D,

In general, the well should be de»eloped shortly
after it is drilled. Most drilling rigs bave air

compressors or pumps that may be used for the

development process.

6.6 REAGENTS

No chemical reagents are used in this procedure
except for decontamination solutions.  For
guidelines on equipment decontamination, refer to
ERT SOP #2006, Sampling Egquipment
Decontamination and the site-specific work plan.

6.7 PROCEDURES
6.7.1 Preparation

1. Coordinate site access and obtain keys to the
monitoring well security cap locks.

2. Obtain information om each well to be
developed (i.e., drilling, method, well dian.eter,
depth, screened interval, anticipated
contaminants, etc.).

3. Obtain a water level metér, air monitoring
equipment, materials for decontamination, pH
and eléctrical conductivity meters, a
thermometer, and a stopwatch.

4. Assemble containers for temporary storage of

water produced during well development.
Containers must be structurally sound,

compatible with anticipated contaminants, and

easy to manage in the field. The use of
triick-mounted tanks may be necessary in some
cases; alternately, a portable water treatment
unit (e.g. activated carbon) may be used to
decontaminate the purge water.

6.7.2 Operation

The development should be performed as soon as
practical after the well is installed, but no sooner
tharn 48 hours after grouting is completed.
Dispersing agents, acids, or disinfectants should not
be uscd to enhance development of the well.

1. Assedible neccssary equipment on a plastic

sheet around the well.

10.

11.

Record pertinent information in field logbook
(personnel, time, location ID, etc.).

Open mommnng well, and take air momtormg
readings at the top of casing and in the
breathmg zone as appropriate.

~ Measure depth to water and the total depth of

the monitoring well from the same datum
poxnt.

Measure the initial pH, temperature, and
specific conductivity of the water and rccord in
the logbook. , :

Develop the well until the water is clear and
appears to be free of sediment. Note the initial
color, clarity and odor of the water.

All water produced by development in
contaminated or suspected contaminated areas
must be containerized or treated. Clearly label
each container with the location ID.
Determination of the appropriate disposal
method will be based on the first round of
analytical results from each well.

No water should be added to the well to assist
development without prior approval by the site
geologist. If a well cannot be cleaned of mud
to produce formation water because the aquifer
yields insufficient water, small amounts of
potable water may be injected to clean up this
poorly yxeldmg well. This may be done by
dumping in buckets of water. When most of
the mud is out, continue development Wwith
formation water oaly. It is essential that at
least five times the amount of water injected
must be produced back. from the well in order
to ensure that all injected water is removed
from the formation.

* Note the final color, clanry and odor of the

water.

Measure the final pH, temperature and specific
conductance of the water and record in the
field logbook. '

Record the following data in the field logbook:

well designation (location ID)

date(s) of well installation

date(s) and time of well development
static water level bcforc and after

I
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development

* quantity of water removed and time of
removal :

®* type and size/capacity of pump aand/or
bailer used

* description of well development techniques
used

'6.7.3 Post Operation

1. Decontaminate all equipment.

2. Store containers of purge water produced
during development in a safe and secure area.

3. After the first round of analytical results have
been received, determine and implement the
appropriate purge water disposal method.

6.8 CALCULATIONS

There are no calculations necessary to implement
this procedure. However, if it is necessary to
calculate the volume of the well, utilize the
following equation:
Well volume = nr’h(cf)  [Equation 1]
where:
n

r
h

pi : .

radius of monitoring well (feet)
height of the water column (feet)
[This may be determined by

» subtracting the depth to water

wonon

from the total depth of the well as

measured from the same referenice
point.]

conversion factor (gal/ft’) = 7.48
gal/f® [In this equation, 7.48
gal/ft’ is the necessary conversion

of

n

factor, because 7.48 gallons of

water occupy 1 ft%]

Monitoring wells are typically 2 inches, 3 inches, 4
inches, or 6 inches in diameter. If the diameter of

 the monitoring well is known, a number of standard

conversion factors can be used to simplify the
equation above.

The volume, in gallons per linear foot, for various
standard monitoring well diameters can be
calculated as follows:

v = nr’(cf)  [Equation 2]

where:
v = volurie in gallons per linear foot
z = p- |
r = radius of monitoring well (feet)
of = ~conversion factor (7.48 gal/ft’)

For a 2-inch diameter well, the volume per linear

foot can be calculated as follows:
v =  a(cf) [Equation?]
= 3.14 (1/12 ft)* 7.48 gal/fe
= 0.1632 gal/ft ,

Remember that if you have a 2-inch diameter well,
you must convert this to the radius in feet to be
able to use the equation. .

The volume per linear foot for monitoring wells of
common size are as follows:

Well diameter v {volume in gal/ft.

2-inch 0.1632
3-inch 03672
4-inch 0.6528
. 6-inch 1.4688

If you utilize the factors above, Equation 1 should
be modified as follows:

Well volume = h(v) [Equation 3]
where: '
h = height of water column (feet)
v = volume in gallons per linear foot

from Equation 2

6.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the implementation of these
procedures. ' However, the following general QA
procedures apply:

* All data must be documented on standard
chain of custody forms, field data sheets or
personal/site logbooks.

* All instrumentation must be operated in
accordance with operating instructions as




supplied by the manufacturer, unless 6.11 HEALTH AND SAFETY

otherwise specified in the work plan.

Equipment checkout and calibration When working with potentially hazardous materials,
activities must occur  prior  to follow U.S. EPA, OSHA, and specific health and
sampling/operation and they must be safety procedures.

documented.

6.10 DATA VALIDATION

This section is oot applicable to this SOP.
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1.0 SAMPLING EQUIPMENT DECONTAMINATION: SOP #2006

-

11 SCOPE AND APPLICATION

. This Standard Operating Procedure (SOP) describes

methods used for preventing or reducing cross-
contamination, and provides general guidelines for
sampling equipment decontamination procedures at
a hazardous waste site. Preventing or minimizing
cross-contamination in sampled media and in
samples is important for preventing the introduction
of error into sampling results and for protecting the
health and safety of site personnel.

Removing or neutralizing contaminants that have
accumulated on sampling equipment ensures
protection of personnel from permeating substances,
reduces or eliminates transfer of contaminants to
clean areas, prevents the mixing of incompatible
substances, and minimizes the likelihood of sample
cross-contamination.

12 METHOD SUMMARY

Contaminants can be physically removed from
equipment, or deactivated by sterilization or
disinfection, Gross contamination of equipment
requires  physical decontamination, including

-abrasive and non-abrasive methods. These include

the use of brushes, air and wet blasting, and high-
pressure water cleaning, followed by a wash/rinse
process using appropriate cleaning solutions. Use
of a solvent rinse is required when organic
contamination is present. :

1.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This scction is not applicable to this SOP.

1.4 INTERFERENCES AND
POTENTIAL PROBLEMS

* The use of distilled/deionized water
commonly available from commercial
vendors may be acceptable for
decontamination of sampling equipment

15

provided that it has been verified by
laboratory analysis to be analyte free.

An untreated potable water supply is not
an acceptable substitute for tap water. Tap
water may be used from anmy municipal
water treatment system for mixing of
decontamination solutions.

Acids and solvents utilized in the
decontamination sequence pose the health
and safety risks of inhalation or skin
contact, and raise shipping concerns of
permeation or degradation.

The site work plan must address disposal
of the spent decontamination solutions.

Several procedures can be established to
minimize contact with waste and the -
potential for contamination. For example:

- Stress work practices that
minimize contact with hazardous
substances.

. Use remote sampling, handling,

and container-opening techniques
when appropriate.

- Cover monitoring and sampling
equipment with protective material
to minimize contamination.

- - Use disposable outer garments

and disposable sampling
equipment when appropriate.

EQUIPMENT/APPARATUS

appropriate personal protective clothing
non-phosphate detergent

selected solvents

long-handled brushes

drop cloths/plastic sheeting

trash container

paper towels

galvanized tubs or buckets

tap water

¢



o distilled/deionized water

* metal/plastic containers for storage and
disposal of contaminated wash solutions

» pressurized sprayers for tap and

deionized/distilled water

sprayers for solvents

trash bags

aluminum foil

safety glasses or splash shield

emergency eyewash bottle

1.6 REAGENTS

There are no reagents used in this procedure aside
from the actual decontamination solutions and
solvents. In general, the following solvents are
utilized for decontamination purposes:’

10% nitric acid™ ,

acetone (pesticide grade)®
hexane (pesticide grade)®
methanol

() Only if sample is to be analyzed for trace metals.
@ Only if sample is to be analyzed for organics.

17 PROCEDURES

As part of the health and safety plan, develop and
sct up a decontamination plan before any personnel
or cquipment cater the arcas of potential cxposure.
The cquipment decontamination plan  should
include:

* the number, location, and layout of
decontamination stations

* which decontamination apparatus is needed
¢ the appropriate decontamination methods

* mecthods for disposal of contaminated
clothing, apparatus; and solutions

1.7.1 Decontamination Methods

All personncl, samples, and equipment lcaving the
contaminated arca of a sitle must  be
decontaminated. Various decontamination mcthods
will cither physically removwe  contaminants,
inactivalc  contaminants by disinfection  or
sterilizition, or do both. '

In many cases, gross contamination can be removed
by physical means. The physical decontamination
techniques appropriate for equipmenst
decontamination can be grouped into =
categories: abrasive methods and don-abrasi
methods.

Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and
wearing away the top layer of the surface containing
the contaminant. The following abrasive methods
are available:

® Mechanical: Mechanical cleaning methods
use brushes of metal or nylon. The
amount and type of contaminants remced
will vary with the hardness of bristies,
length of brushing time, and degrec of
brush contact.

* Air Blasting: Air blasting is used for
cleaning large equipment, such as
bulldozers, drilling rigs or auger bits. The
equipment used in air blast cleaning
employs compressed air to force abrasive
material through a nozzle at high velocities:.
The distance betwecn the nozzle and the
surface clecancd, as well as the pressure. of
air, the time of application, and the .angle
at which the abrasive strikes the surface,
determincs cleaning cfficicncy. Air blasting
has scveral disadvantages: it is unable to
control the amount of material removed, it
can acratc contaminants, and it generates
large amounts of wastc.

* Wct Blasting: Wet blast cleaning, also
uscd to clean large cquipmient, involves use
of a suspended fine abrasive delivered by
compresscd air to the contaminated arca.
The amount of materials removed can be
carcfully controlled by using wery fine
abrasiws. This method generates a large
amount of waste.

Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the
contaminant off of a surface with pressure.  In
geadral, less of the cquipment surface is remowed
using non-abrasive methods.  The following non-
abrasive methods are available:




* High-Pressure Water:  This method

"consists of a high-pressure pump, an
operator-controlled directional nozzle, and
'a high pressure hose. Operating pressure
usually ranges from 340 to 680 atmospheres
(atm) which relates to flow rates of 20 to
140 liters per minute.

¢  Ultra-High-Pressure Water: This system
. produces a pressufized water jet (from
1,000 to 4,000 atm). The ultra-high-
pressure spray removes tightly-adhered
surface film. The water velocity ranges
from 500 m/sec (1,000 atm) to $00 m/sec
(4,000 atm). Additives can enhance the

- method. This method is not applicable for

hand-held sampling equipment.

Dlsmfectmn/ﬁmse Methods

3 . Disinfection: Disinfectants are 2 pracucal |

" means of i macmaung infectious agents.

Stenlmtxon. Standard - stenhnuon
~“ methods involve heating the equipment.
Stenhzanon is impractical for large
“equipment.

-:'

Rinsing: .. Rinsing removes contaminants

solubilization.

1.7.2 Field Sénipling Eqdipment
Cleaning Procedures

Solvent rinses are not necessarily required when
organics are not a contaminant of concern and may
be eliminated from: the sequence specified below.
Similarly, an acid rinse is not required if analysis
does not include inorganics.

1 Where applicable, follow physical removal
procadures specified in section 171

2. Wash equipment with 2 non-phosphate
detergent solution.

3. Rinse with tap water.
4, Rinse with distilled/deionized water.
5. Rinse with 10% nitric acid if the sample will be

. analyzed for tracc’zr;mts.' k=
J—‘A’M&‘I-ALJ.CS

*» TYPO AT TIME OF PRINTING

: through dilution, physical attracuorg and

6. Rinse with distilled/deionized water.

7. Use a sohent rinse (_pc.sticidé grade) if the
sample will be analyzed for organics.

8. Air dry the equipment completely.
9. Rinsc again with distilled/dcionized water.

Sc’lc&io‘ti of -thc solvenl fbr usc A m .' the

.decontamination process 'is based on the

contamiinants present at the site. Use of a solvent
is required when organic contamination is present
on-site. - “Typical solvents used for removal of

~ organic  contaminants include acetone, hexane, or

water. An acid rinse step is required if metals are
present on-site. If a particular contaminant fracxion
is not present at - the site, the mnine-step
decontamination proccdmc listed above may be

- modified for site spedificity. The decontamination
. solvent used should not be among the contammants e
- of concern at the sxtc.'- RTINS T

Table 1 h.sts solvcnt rinses wlnch may be required .
""" for elimination of part.\cular “‘chemicals. “After each

solvent rinse, the equipment should be air dried and
rinsed with distillcd/dcxonm:d water.

Sampling equipment that rcqunts thc use of plastic

" tubing should e disaSsembled “dnd the” tubing

replaced with clean tubing, before commencement
of sampling and between sampling locations.

.. -
BRI L

18 ~ CALCULATIONS

This section is not applicable to this SOP.

19  QUALITY ASSURANCE/
QUALITY CONTROL

One type of quality control samplc spccﬁc to the
field decontamination process is the rinsate blank.
The rinsate blank provides information on the
effectiveness of the decontamination process
cmployed in the field. When used in conjunction
with field blanks and trip blanks, a rinsate blank can

“detect contamination during sample handling,

storage and sample transportation to the laboratory.




Table 1: Recommended Solvent Rinse for Scluble Contaminants

—

SOLVENT " SOLUBLE CONTAMINANTS
Water ¢ Low-chain hydrocarbons
¢ Inorganic compounds
e Salts
e  Some organic acids and other polar compounds .
Dilute Acids ¢ . Basic (caustic) compounds
‘ . ® Amines
) »  Hydrazines
Dilute Bases -- for example, detergent .0 Metals
and soap ®  Acidic compounds
® Phenol
» Thiols
e Some nitro and sulfonic compounds
Organic Solvents® - for example, . - | . Nonpolar compounds (c g., some orgamc compounds)
alcohols, ethers, ketones, aromatics, - ‘ = -
straight-chain alkanes (e.g., hexane), and
common petrolcum pmducts (c - fucl
oxl, kcroscne) SRR

A rinsate blank consists of a sample of analyte-free
(i.e, .deionized) water which is passed over and
through a field decontaminated sampling device and
placed in a clean sample container.

.

Rinsate blanks should be run for all parameters of

interest at a rate of 1 per 20 for each parameter, -

even if samples are not shipped that day. Rinsate
blanks are not required if dedicated sampling
equipment is used.

110 DATA VALIDATION

This section is not applicable to this SOP.

141 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow US. EPA, OSHA and specific health and
safety procedures.

Dccontamination can pose hazards under ccrtain
circumstances even though performed to protect

WARNING Somc orgamc solwnts can permeate and/or dcgradc pmtccme c!othmg.

health and safety. Hazardous substances may be

- incompatible with decontamination methods.. For

example, the decontamination solution or solvent

7 _may react with contaminants to produce heat,

explosion, or toxic products. Decontamination

-methods may be incompatible with clothing or

cquipment; some solvents can permeate or degrade
protective clothing. Also, dccontamination solutions
and solvents may pose a direct health hazard to

- workers through inhalation or skin contact, or if

they combust.

The decontamination solutions and solvents must be
determined to be compatible beforc use. Any
method that permeates, degrades, or damages
personal protective equipment should not be uscd.
If decontamination methods posc a dircet health
hazard, measurcs should be taken to protect
personinel or the methods should be modificd to
climinate the hazard.

¢
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WELL DEVELOPMENT FORM
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GEOLIS Well Development Form | .
COMPANY: . WELL NQ.: ) 4
CUENT: , DATE:
PROJECT: —— LOGGER: .
: VOLLM Wel Volume 2dinch=0.16 &inch= 147
ONEWELL VoumE ”—_—“m WELTD: - rroc (gallonaioct  4dnch = 065 Sinch = 2.81
DEPTH | pupgE | PURGE FELD MEASUREMENTS ‘
e "] wanen| MATE |voLue [ . g COMMENTS
™ | o | e i

Tty

e T e

COPYRIGHT © 1991 by Roy F. Weston, ine. ¢ Qos1292T




' ATTACHMENT G

WELL CONSTRUCTION DETAILS




Job No.__34r182

FROJECT Bayonne Barrel and Drum Company SUEBJECT H_O'?ftsf_'l'ng- Wells

COMPUTATION _Constructiaon Detafle_RBNCT

COMPUTED BY —_ __ DATE12/26/8% cpgckep Y _ DATE

Locking Steel Casing
Top of Casing 1s 2.55 Feet
Above Ground

Depth Below ' PYC Cap
Surface (Feet) ; ' ./ .
0— — - - .Ground Surfacs
I
’.), .
‘ ' 4-Inch Diameter _ / /~——-8-Inch Diameter Boring |
Ly - PYC Casing £ 14 Y 4
10— ) / / -
4 ———Cement Grout
4 Y |
. f{a e Ef—\aentonite Seal
e R %
4-Inch Diameter | — | |
PVC 0.020 1ot —— - — :‘E‘Grade 2 sand Pack
Screen S =g
30 PVC Cap— I et SN Backfilled with -Sand

~From Orill Cuttings
273-30 Feet .

Total Depth Drilled 30 Fest
Total Denth Cased 27} Feet

¢




.!i Dan Raviv Assoclates, Inc.

’ Page 2 —of 3
Job No. 84C182
PROJECT S2ynone 8arrel snd Neum Famssny  SUBJECT Mamisacins ugllg
Construction Details-880C2 )
COMPUTATION _ _
s : - .
COMFUTED BY __paTe 12/28/8%1eckep By DATE

.

Locking Steel Casing -

Top of Casing is 3.03 Feet
/Above Ground

Ground Surface

Depth Below
Surface (Fest) l \PVC Cap
: 0 - - ~
1 Cement Grout
1A
Pt 2% Bentonite Seal
ik o
5 H B N
= 4-Inch Diameter Al I
PVC Casing- = e
10—- .:;::Z-— —',':E;-:.:
4-Inch Dizmeter - J,’-’u Grade 2 Sand Pack
FYC C.020 Slot Tl o :
Screen RN I 2
_ ' Gy ]
15— | S
4-Inch Diameter 5 [
PVC Casing—— = s »
7 = , '
PVC Cap e Backfilled with Sand
20 — AT e From Drill Cuttings

Total Depth Drilled 20 Feet
Total Depth Cased 19 Feet

19-.20 Feet

¢



il
e Dan Raviv Assoclates, Inc.

(V4]

Page___% __ of ,
Job No, _88C182

-

VFEOJECT Eavonne Barrel and Drum Comoanv.  sysyecT _ Monitorina Wells

COMPUTATION _Yell fancswursian Rosaile_00nr9

COMPUTED BY — DATE 12/25/85 crECKeD BY __ —__DATE .
0 Q y % K\ ~Ground Surface -
\J/ N 12-Inch Diameter
: A L Boring
8-Inch Diameter N /N
Steel Casing— ‘5‘/ /.4
/ 1 ement Grout
/ / 8-Inch Diameter
. . ~ Drill Hole
4-Tnch Diameter ,-‘4 /
20— PVC Casing : 7J Z
e o ’
il BAE—— Bentonite Seal
- ~4-Inch Diameter [3CH maiiny O
PYC 0.018 Slot o Rl S _
Screen Eed P =)
ihbe < A—— Grade 2 Sand Pack
40— 4-Inch Diameter ': — E"' _
PVC Casing- - il |
50— o [EET gl sackfilled with
IR ST S8entonite 50-53 Feet
Total Depth Drilled 53 Feet ' )
Total Depth Cased SO Fest
60—




‘iyly Assoclates, Inc.

Page. 3o 5
29
Job No. Edc.lc-‘
ne Barrel and Crum Comoany  sygJecT _Monitoring Wells )
.‘-"th .*‘rv,u-*;gﬁ ) ﬂn*:*_] e 2_NCE _ »
DATE 12/26/85 cHECKED BY DATE —

- . Locking Steel Casing
R ' Top of Casing {s 2.15 Feet
/AbOVE Ground
n
éﬂ T PYC Cap ' ,
:/” ‘ )/ — —Ground Surface
2 ﬁ/’
, - ——— Cement Grout
S

-Inch Diameter
¢#YC Casing

S

4-Inch Ciameter
PYC 0.020 Slot—]
Screen

NNV RRRNS
AN AR

b A d {42 .

o e Bentonite Seal
b2 e )

8 I S

4 — [is—————Grade 2 Sand Pack
% I

== R R

Sackfilled with Sand

YO Cap—" [iEmii

From Orill Cuttings
28-2¢ Feet

Total Denth 2rilled 3C Feet )
Total Cesth Cased 28 Feet




‘Pgigi Dan Raviv Associates, Inc.

Job No. 241189

'PﬂOJECT Riynmnma B:meal snd Mpm Cﬁ-:u’-\u . SUBJECT u-—it:’:.-"' 1t Y.

r—r
T -

COMPUTATION _¥ell Construction Details-820CS

COMPUTED BY — DATE12/2¢ /95 CHECXED BY . — DATE

3-Inch Diameter

.,,—4,44””—Locking Steel Casidg '

g ; ‘Threaded Steel Cap
2}-Inch
Steel Casing
0 g 2{_ — Ground Surface
‘ .‘/ 2g].  —~Cement Grout I
f@ . K . .
e TR Bentonite
2 :;5 — Eéi
. 2}-Inch Diameter :_ _'._:. - A
- - 4 Steel Screen— Ji] T e Grade 2 Sand Pack °
(Closed Bottom) - fims
6 :

Total Depth Drilled 6 Fest
Total Depth Cased 6§ Feet



»

MAY 27 ‘S8 @8:55AM WATER SUFFLY ELEMENT - ' : [

DWR-134 M Néw Jersey Department ot Environmental Protecion and Energy 6
191 Bursau ¢f Water Allocar.cn
MONITORING WELL RECOHD
Wetl Fer'mt Naooé / U ? 37 D
Atias Sheeat Ccordinates Qé z 2 l;. Z é )

OWNER IDENTIrICATlON Owrer

Oig /740/7’47_1/ //l}f _ =

——

Address 80 ¢_s<Lm
City - D Jnm

S 7

state 14 Zip Coce _Q O &

WELL LOCATION - If not the same as cwnet pleass give address.
1//4,«/ S/‘/-(

Ownar's Well No. MW 2 235[
Lot No. _L___ Bleek Noﬂi@_&

~ County S _ Mummpahy
Address /O 4 / ,gO o un d;{ 7-

TYPE OF WELL (as per Well Permit Categerias) ZZ 7 [5)67 z@ (:g ?

Date well complated _/=2/22 !/ PY;

Regulatory Pregram Requiring Well CaseiD. #

CONSULTING FIRMFIELD SUPERVISOR (if apphcabla) Tele. #

WELL CONSTRUCTION Depthto  Depth 1o  [Djameter

Total depth drilled 25 & Tep (ft.) Bottem(ft) *(inches) Type and Material
Wellfinished o 02 _ft. - —T (Fen 20 mf“l -1
" Borehole diametar: Inner Casing } 72, 5 // . ﬂ Ve

Tep _,L/___.in. (Noz Pron?::.:\ei: Ccajl‘gg) , /\/,Q . /1/14'
Bottom _/Z-.. in. Screen

(Nete slot size)

// 2ye  «S10

)
A4
o
L/
2R
Be

We!l was finished: [2S.above grade — T ; ‘
jiush mounted Tail Piace| 27 L ___.2_1 » Sym /2 _ \‘

# finished above grade, casing e Gravsl Pack ? . 02 5 /Ter V'/€ o |

height (stick up) above land . i ’ s “/

curtace " Annular Seal/Grout ‘? A 4 /r, preast—

Was stael protectiva casing installed? Method of Grouting

TRemi2.

X] Yes D No --
Static water level a‘ter drilling Zﬁ‘/ 4] R

Watar [avel vvas measured usingﬂ

Weil was developad fo! hours at gem

{Coples of other geolegic legs andfer

GEOLOGIC LOG gaophys;cal logs should be anachad )

Mathed ot development _;JEM@/S /055/8

Was permanent pum ping equipment installed? D Yes

Pump capacity i pm

Pump type: /‘/%‘7
Drilting Methed H f s
Orilling Fluid /¥ dZA/‘

Ne

Type of Rig. Ame75—

Q@LW@Z g/

Name of Drillar

Health and Safety Plan submmed"
Level of Protection used on site (circle one) None

N.J. License No. J73 "/f .
Name of Drilling Company EmprrE ‘gu

| centify that | have drilled the above-referenced well in accardance with all well permit requirements and all appliceble

State rules and reguiations.

Driller's Signature

m

Date 7/;-,{_/"-}62

COPIES: White & Green- DEPE  Canars - Driller

q;:mr Goldcggmd - Healih Dept.
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.

MAY, 27, 'S8 _ 89 @RAr WATER

SUPFLY ELEMENTZ=

A Tt

-2 R~ sctcni ™ o ot i 2
e e )
] ue | oo i e WEATHER | TEHE :
- e 1 e e G Tl R R v
o Mt d e o YR ‘,' e et -':4»‘:7;""—:??{ &4 I X o %. * __- ) - ST
morgrrcyynr grony ERerer Tl EECOREC T LY Lt - L frpucy <
N . - l . e .-~ . :"-;; o b 0@ :*_F ‘ . LOG M
PROJECT . N _ — .
LOCATIO . _ Shast of
T siows oN |29 %[ uE | o
SLAMPLSR s 5l §§ CLASSIFICATION OF OTHER WELL
e g; n|Z|33) MATERIALS DRILLED OATA DETAILS
[ | e ] N .\‘) g “g S L : T
Fine to coarse SAND and ” |
: i9 | a
§ Zb 21 4 1) 1] st
: 5-0 \3 1 o
g ' - 0 | o4l |
M B 3137 .
o _3'-3'%—'4& 83 i
210 5 17 Dle& u " 8
D171 L 2 L2 ’ o
1 1113 B , =
(12-14 T (4 1( g ~|GRAYEL, cinders -
: 3 10 o o
14~10 1 ) Fine to medium SAND, In
4 trace silt - | a
1936 | 3 L1l Fine to medium SAND, o
N E 2u ) edl 37 trace silt |
WREVIRI] 37 - in
30| 82 _ |
End.of Boring at 22.0 feett -
a I
F
NOTATION: SIZE AUGERS/CASING 68" 5I2E SPOON_
§1ZE THIN“WALLED TUBE SI1ZE GORE
N s wo. OF BLOWS TO DRIVE 2 “3pO0N 1ZwWiTH 1408, WEIGHT FALUNG3Q  PER BLOW
C v NG OF BLOWS TO ORIVE “caging: " wiTH . WEIGNT PALLING PER BLOW
FiLL OUT BACK OF LOG AND SIGN YOUR NAﬂE

. . e e i S——






